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MANURSY Ore TATE: 
Center Symposium 


In brief 


Professor Raul Tempone and Professor 
Omar Knio will host the 2016 Advances 

in Uncertainty Quantification Methods 
Algorithms and Applications (UVQAW) 
Conference from January 5 to 9, 2016. For 
more information, visit http://sri-uq.kaust. 
edu.sa. 


The Office of the Arts and the Office of 
Enrichment Programs presents a special 
performance of William Shakespeare's 
“Hamlet” put on by an international theater 
company on Saturday, January 9, 2016 at 
2:00 and 7:30 p.m. For more information, 
please contact artsofice@kaust.edu.sa. 


The 2016 Winter Enrichment Program 
(WEP) will run from January 9 to 22 and 
will include a range of keynote lectures on 
topics ranging from science in Hollywood 
films to polar exploration to the future of 
the energy industry. This year’s WEP will 
celebrate the themes of climate change 
and sustainability. Registration is now open 
at wep.acadox.com. 





All members of the KAUST research 
community and external industry partners 
and Saudi universities are invited to attend 
the KCC Symposium entitled ‘Catalysis for 
Artificial Photosynthesis’ from February 1 to 
3, 2016. For more information and to register, 
visit www.kaust.edu.sa/events/kcc-2016. 


On February 24 and 25, 2016, KAUST 
will welcome representatives from the 
University’s industrial and scientific 
partners to the campus for the seventh 
annual KAUST Industry Advisory Board 
(KIAB) meeting.e 





Hadjichristidis receives 
prestigious medal 


Nikos Hadjichristidis, KAUST Physical 

Science and Engineering Division professor 
of chemical science, recently received the 
prestigious 2016 Macro Group U.K. Medal 

for Continued Outstanding Achievement in 
Polymer Science. The award will be presented 
at the Warwick Polymer Conference in the 
U.K. in July 2016 after Hadjichristidis gives a 
keynote lecture. 


This Is the third major award Hadjichristidis has 
received for significant advances in polymer 
chemistry. He was previously honored with the 
International Award of the Society of Polymer 
Science, Japan, 2007 and the 2015 American 
Chemical Society National Award for Polymer 
Chemistry, U.S. 


His achievements include the creation of 
unique macromolecular architectures that 
were not previously synthetically accessible. 
Among them are H- and pom-pom-shaped 
molecules, miktoarm stars (a term he 
coined), cyclic-block copolymers, dendritic 
copolymers and diverse grafted copolymers. 


Hadjichristidis joined KAUST in 2011 from the 
University of Athens where he was a professor 
in the Department of Chemistry until 2010. His 
goal at KAUST has been to build a world-class 
Polymer Synthesis Laboratory that contributes 
to discoveries in four main areas: water 
research, solar cells, petrochemical research 
and CO2 capture. 


His research at KAUST focuses mainly on the 
synthesis of novel homopolymers, copolymers 
and hybrids (polymers/polypeptides, 
polymers/CNT) with well-defined complex 
macromolecular architectures by using 
anionic polymerization (AP) high vacuum 
techniques and combinations of AP with other 
polymerization methodologies.e 


1. Nikos Hadjichristidis, KAUST professor of chemical 
science, won the 2016 Macro Group U.K. Medal for 
Continued Outstanding Achievement in Polymer Science. 


Accolades 


Charlotte Hauser 
elected NAI Fellow 


Charlotte Hauser, KAUST professor of bioscience, has been 
elected to the rank of NAI Fellow by the National Academy of 
Inventors (NAI). The 2015 Fellows Selection Committee has off- 
cially recognized Hauser for her “highly prolific spirit of innovation 
in creating or facilitating outstanding inventions that have made a 
tangible impact on quality of life, economic development and the 
welfare of society.” 





Hauser, along with Jean Fréchet, KAUST vice president for research, will 

represent the University as NAI inductees this year. Hauser and Frechet join an impressive 
list of Nobel laureates, presidents and senior leadership of research universities, inductees 
of the National Inventors Hall of Fame, recipients of the U.S. National Medal of Technology 
and Innovation, recipients of the U.S. National Medal of Science, Lemelson-MIT prize recipi- 
ents, AAAS Fellows and IEEE Fellows. 


Hauser's research interests lie at the interfaces of chemistry, biomedicine, bioengineering 
and nanotechnology. Her focus is on the development of platform technologies using smart 
nanomaterials for regenerative biomedical and environmental applications. She is currently 
working on the rational molecular design, synthesis and mechanistic understanding of novel 


Supramolecular structures. e 
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Heres a roundup of KAUST-related 
content you shouldnt miss 


KAUST Climate Change Research - Recent events at COP21 put 
climate change on the global agenda in an unprecedented way. 
See how KAUST research is contributing to a cleaner future for 
the Kingdom and the world. http://www.kaust.edu.sa/climat- 
echange/ 





KAUST launched a new Snapchat channel. If you're not on 
Snapchat, youre missing out on some seriously great content. 
See what's happening on campus and in the community at [url] 





Watch Falling Walls - Anmed Alfadhel recently enjoyed a minute 
of fame. Watch his 60 second presentation at the 2015 Falling 
Walls event in Berlin. https:// vimeo.com/147489828 





Carlos Duarte made a splash at COP21 with his talk about sea- 
grass. Learn more courtesy of the Sydney Morning Herald. 
http://goo.gl/QpTKsV 





CEMSE and PSE recently teamed up to observe the Year of Light. 
See the photos from this and other events on the KAUST Official 
Flickr photo stream. https://www.flickr.com/photos/kaust_ 
photos/ e 





Ce 


WW\W.KAUSLEdU.SAa 3 





4 | THE BEACON | 


KAUST celebrates sixth 





Commencement ceremony 


By Caitlin Clark 


KAUST celebrated its sixth annual Commencement 
ceremony on December 18, 2015. One hundred master’s 
degree and 71 Ph.D. graduates were welcomed into 

the KAUST global alumni community by members of 
the University’s senior leadership, faculty, students, 
olisiilalelelisiaicremelUlocincmace)aam|arelUlsinava-lalemeler-(elclaalioielale 
the KAUST community. 


In a ceremony presided over by University Marshal 
Professor James Calvin, vice president for academic 
affairs, and His Excellency Ali Ibrahim Al-Naimi, chairman 
of the KAUST Board of Trustees, President Jean-Lou 
@atelaalerUMKollemualcme|eclolelc ino \cmmaaloy mrclaaliilcoecla(emelUlossies 
that he hoped the students’ academic Journeys enabled 
their passion for learning to “grow immensely.’ 


“We have witnessed your curiosity, tenacity and devotion 
to academic pursuits,” Chameau said. “| am certain that 
your spirit will add to the culture of exploration and 
discovery in the world..and that you leave us with big 

ol cetelaalowc ale mre ls] 0)| elle) aloe 


However, Chameau also told the students they should 
approach their futures knowing ‘there Is no straight path 
from where you sit today to all the things you will do and 
places you will go.” 


As scientists, he said, the graduates should be drawn 
towards uncertainty and “driven to explore uncharted 
Ka )dgiKe lava @)alnvanalcelere|amaatcim=).4e)ce)e-lilolamuailmaal=\, 

ale) paliscoreldmlMalomUlalne)aos\-\-]ame) 0) ele) gue laliiisscmaalclmaare ly 
loXcrexolaalomaalomelcrlalialemaalelaarcialacm lam italci am ©)ce)csssci(e)arele 
soll dal=\ stu alomelere(cer 


Class of 2015 student soeaker Mohammed Alnassar, 
a Ph.D. graduate in Electrical Engineering, echoed 
Chameau's remarks in his speech. 


Nu ate lsisto|@@(=y101 0] @\o10M ATO) aro lel aunlalisialialemalismaatclsikclas 
degree in Canada, he and his wife moved back to Saudi 
Arabia, where he began working for Saudi Aramco. Late 





oJalomalle|alim alom asec )hVc1om- merel| muce)aalalicmele scm arom molten allaa 
Aramco would sponsor him for his Ph.D. at KAUST. There 
was Just one catch—the application deadline was the 
ial=yamele\Vamre ale malomarc(Omelalhvatalc lmao) almcema| 0) e)\yZ 


Fortunately for Alnassar, luck was on his side—he 
completed his application and was accepted to KAUST. 
Although his journey to receive his Ph.D. was not an easy 
one, he stayed motivated because of three important 
Kessiveaismalomcorelgalcre mel alalemalicmilaatomelmnalomelalicl esi AVA 


“First, opportunities come once, so don't wait—grasp 
them before they are gone,’ he told the audience. 
“Second, be prepared for any change you decide to take 
in your life—welcome that change and learn to deal with 
uncertainty. Third, be passionate, persistent and—most 
importantly—patient. It is never over until you quit trying.’ 


Graduates also heard remarks from 2015's distinguished 
Commencement speaker Lubna S. Olayan, CEO 

rel alemel=jolUIAymeialeliaaallamelmsa(-m@)c\Vclammlatclalel ale 
Company. Twice named to Forbes list of the 100 most 
powerful women in the world and considered to be a 
visionary leader, Olayan Is one of the most influential 
businesswomen in the world. 


Talalismes Keys) ale ma=)aalela.<crm Or alelaaiarcle molto male gelelUlelKos 
to “remain open to the unexpected in life—to the 
new possibilities. Today you leave KAUST prepared 
to contribute to society not simply as scientists, 
mathematicians, engineers, researchers and 
entrepreneurs, but ready to serve as leaders, global 
citizens, innovators and scholars. 


"AS you go forth in your lives and careers, remember 
that each one of you Is an ambassador for KAUST. You 
were drawn here to learn, to grow, to be inspired... You 
leave now prepared to make your mark on the world— 
perhaps to change the world. You are ready, and we 
are proud of you.” e 
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3. Class of 2015 Student Soeaker Mohammed Alnassar 









nd lag lgitlb (yo dwalw! dodall ayAt aillaic EWoll aools Cail 
2015 plc pou Yo pic Yo! pa poolall gop (na pial pS fas 
aljgiSall day yA 71g pimaloll day LyA 100 ayAi Jarl agig 
doolall aulbg Quail dina claclg doolaU Lol! dala cldcl yg 
cldclg droalSilg duclinl! blag! (po QujjWI Cagqurall (yo dcgorog 
Roll] aYToRtd I Vet KotoYo) x WoTeV ine) 


GAIT Guo ald Lgl) unleg Groya SHI @pwoll pgads Jarl! Uginlg 
wuaigall loog aros1S UI yggi ui!) Gil GallS yuo jguagull 
wuuiy gol gl-yla ygiSallg clio lll wulao quai pool pxalyl Gy nlc 
Guwilio!| gags dolS nall pall quidilg pgloU allaic eLlall aoola 

aia afi Ul ind alol gioc Uc Lg prc Laguallg agillileg Gayl! unl 
oid limo) “lag yuS Gouin ololl ab! assis (yo Qroya LSU! Gayl 

U0 Gilg Lig arqalS i! pSalaal guar (pa (nilaillg dpliallg UgHall 
Call dala pjoi Uo pSidai pill @éalall aoyjollg agy! UgSlioi pAil 
agi Hail Igolcl ayr4Il liilolhig Wlol @a-y Loy allall nd Labi Ig 
6 aylijg gyoll JS caliS! pAule Gay Wh pAdam églJ aano aalg quyb 
olég Jggro JS calitSiwlg awljal (rqwl cloloS p4unglg .y Slo! 
lbal (Sui ad @nagio pe yoyo CalitiS! p4Suuail (ale Igigai U opin 

" Gigoall p5ils) pa dago jlil 

Qu lyp All awaigil yaa aljgiSall aaya ayA jloill rox SILI! Wall ai 
crill dolg!! blaill Gale Lpia 2451 @ol5 2015 doar pul Gariallg 

(na adlaill and ygall ejlit LoS ualiia | golis Quip! dolS Ipiiodi 
a4looll (all 1aid (0 aingj oo ange yc Gani Cu alllauc cLloll doola 
gSolj| Sy (nd Loo lay ail ay4g pis Loll 2aya Unc alga aay 
lio Cadg (nd aul Go Uloil pal pli aal (na ail Lar4g .cuagoul 
doola (na aljgiSall daya alloSh ayi gSoljl api Gi apdy ull yo 
All pgull (na ga gli! Glib padi! acgo JAl yl Cus .allllauc Ello 
UY lo! Yo Yaoi aba qualg loll padig ya abl cli haa aal ylog 
ul Go pul nicg aoolll (nd algud pig aanoll aag/l nd Gi! lb 
Gugja GG uy Hilaio (ngy ail UW} alga U4Si pl alygiSall Gaya! ailay 
‘alga aa alc (pag doolall (na Laléd : pill Gyiall JA lpoloi dogo 
lgUl lga dad [g|Neiw! Ugls Wal @aalg apo YI pili U pyall gl” 














1. KAUST Academic Affairs Vice President James Calvin 
laletoXe (same (eleake) g-| meor-lalel(otcin-wavalaalcremalact-\elere li 


2. University Marshal James Calvin leads the academic 
procession of the 2015 commencement ceremony. 


3. The KAUST Board of Trustees and University 
reXelaalialsiesikelacs 
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5. Lina Abdul Halim receives her Ph.D degree from 
Professor Osman Bakr. 
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10. Dean Mootaz Elnozahy, left, and KAUST President 
W[-r- late) Mole mO@val-laal-t-le mere) ale ica 1aele-1K-waVol-1-)@alke (ole lar-linal-1me)a 
the award of her Ph.D. degree. 


11. Students toss their caps in the air in celebration of 
their advanced degrees. 


12. Happiness is sharing the rewards of your hard work 
Waidamad(slaretsm-lalelrclaali nya 
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The role of applied 


mathematics In 
finance 


By Meres J. Weche 








“Sometimes there's a strange dichotomy between applied 
mathematics and pure mathematics,” said Professor Raul 
Tempone, a founding KAUST faculty member and principal 
investigator of the University’s Stochastic Numerics 
Research Group. “People think that applied math is simply 
the application of theory.” The argument is that applied math 
is Just classified by its ends in the sense that one Is trying to 
solve a real problem. 


Tempone argues that this doesn't mean that new theories 
don't need to be created. It also does not mean that the kinds 
of problems are less challenging than the ones faced in pure 
math. “Sometimes it's more difficult to formulate and it's harder 
to solve from the theoretical point of view. Applied math does 
require theory, and quite deep theory, actually,” he said. 


A prime example of how the field of applied mathematics has 
necessitated the development of novel theories to ensure its 
continued efficiency is in the world of finance, and specifically in 
European options pricing. An option is a derivative which gives 
its holder the right to buy or sell a particular financial security 

in the future for a given price. In the case of European options, 
this right can only be exercised at maturity, the time at which 
the option contract expires. 


To illustrate, Fabian Crocce, a postdoctoral fellow from the 
group, explains: “Options are kind of an insurance contract, and 
our goal is to put the right price to that contract to compute 
the premium. If someone needs to buy certain amount of oil in 
one year, it’s important to ensure some protection from price 
fluctuations on that commodity.” 


Basically, the buyer needs assurances that he or she will have 
enough money to acquire the oil needed regardless of sudden 
market fluctuations. The buyer may purchase a call option to 
set a guaranteed upper limit for the price. ‘It’s similar to how 
insurance companies compute the price of your car insurance,” 
Crocce explained. We're essentially paying to cover ourselves 
from the randomness in the middle. 


“There's a fair price and the goal is to compute the fair price. 
This is what option pricing is about,” Ph.D. student Juho 
Happola, also from Tempone's group, further explained. 


Using Fourier methods for pricing options 


In a research article due to appear in The Journal of 
Computational Finance entitled “Error analysis in Fourier 
methods for option pricing,’ Tempone, Crocce, Happola 
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and collaborator Jonas Kiessling outline their method for 
pricing European options by tuning the parameters ina 
systematic way to achieve the required accuracy with minimal 
computational work. 


“The idea Is that this could be implemented in a computer 
to run automatically and not just through trial and error, but 
by inputting parameters and yielding accurate prices for the 
options contracts,” Tempone explained. 


Financial derivative securities are used, among other things, 

to buy or sell financial securities in advance to ensure against 
adverse market movements by arranging today the price of an 
asset in the future. The price of derivatives is often evaluated 
using a simplified assumption of the world — a model. The role 
of the model is to distill the immense complexity of the markets 
into a handful of parameters. Like all financial contracts, given a 
model, options have a value implied by that model. Ideally, that 
model price is very close to the price at which one is actually 
able to buy or to sell that option. 


A pioneering model from the 1970s for option pricing was the 
Black-Scholes model This model not only laid the groundwork 
for much of what we know as quantitative finance today, 

but gave rise to a definitive pricing formula that was easy to 
evaluate. However, demonstrating how applied mathematics 
also spurns new theories, newer methods have since been 
developed to extend upon the work of Black and Scholes. 
These extensions allow for modelling many phenomena that 
are absent in the original work by Black and Scholes, such as 
real-time pricing and taking into account important factors 
like stochastic volatility and jumps. Many of these recent 
mathematical techniques make use of Fourier transforms. 
These transforms are named after French mathematician 
Joseph Fourier (1768-1830), who developed them for the 
purpose of studying heat flow in matter. Since the 1960s, this 
methodology has seen a renaissance reaching far beyond its 
original intended purpose, including option pricing. 


The most realistic financial models must indeed take into 
account jumps related to large market movements. Pricing 
options in the presence of jumps requires delving into partial 
integro-differential equations (PIDEs). 


“This brings a lot of interesting mathematics and a lot of twists,” 
said Tempone. 


In mathematics, an integro-differential equation is an equation 
that involves both integrals and derivatives of a function. Those 





equations represent a pivotal part of mathematical modeling in 
many fields of science and engineering, as well as when taking 
into account real world problems. 


How academia interacts with the trading floor 


Tempone's group that makes up the core of the KAUST 
Strategic Research Initiative for Uncertainty Quantification 
represents a good mix of people with both theoretical and 
financial market experiences. Ph.D. student Happola completed 
a masters degree in theoretical physics and worked in 
commodity markets for a large energy company. 


‘| got bitten pretty ‘big time’ by the financial bug there, but | 
still felt like | wanted to come back to academia to pursue 
a Ph.D.,” he said. Happola also has a sense of adventure, so 
when he learned about the opportunity to come to KAUST 
from a friend who was already at the University, he Jumped 
at the opportunity. 


Postdoctoral fellow Crocce completed his Ph.D. in mathematics 
in his native Uruguay. He comes from a pure math background 
and enjoys delving into theoretical matters. He also has a 
background in mathematical finance. 


‘It's a nice group because all the backgrounds from industry 
to the theoretical side are represented,” he said. “Pure math Is 
beautiful and | would like to go back at some point, but it's also 
good to see how things are actually applied and to get your 
hands dirty.” 


‘lim very happy to have this vibrant team and the other lines we 
pursue in the group. This is essentially computational finance at 
the core,” said Tempone. e 


1. Three members of the Stochastic Numerics Research Group 
(Left to right) Junho Happola, Raul Tempone and Fabian Crocce 
stand together in the University's Al-Khawarizmi building on 
November 29, 2015. By Nicholas Demille. 
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1. The Algae House Project 
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Sustainability 
at WEP 2016 


Sustainability is one of the most important issues in 

today's world and Is a key theme for the upcoming Winter 
Enrichment Program (January 9-22). Our upcoming January 
program looks at sustainability from a variety of angles, 
from our opening keynote lecture to special tours. Here are 
a few of our sustainability-related events: 


M=y-Yo(=1a-Jallom-laremlalatenic-i4(olamlam=lalyicclalaatsvalesle 
sustainability: The future of Saudi Arabia - 
1 Tate t=\VAuer-lalet-l evan Ke 


A Keynote Lecture with H.E. Eng. Abdullatif 
rN alaat=roWa\meltalaat-lal 


(fo)visidalolarclarem@vatclianatclame)mualsuslel>lce me) mB) c-\e1ke)¢sme)mial> 
Saudi Arabian General Investment Authority (SAGIA) 


mo)MelUl are) @X-Jall ale Malle] ali <onalelkomKovolle|qomualom@re)-1gel0) mls 
SAGIA, His Excellency Abdullatif Al Othman joins us to 
SJalcre mile] aime) amnalcmce)lcmorei[—lalecmelalemlalarenc lao lamdiimelre\vala 
[Wiel Ko) e) | ale maalcomclelsitellatcloltcm|alelersina(oomelmer-lUlelWaNgclolic nla 
dalomaelaulacy 


The real science behind climate change (with 
Georgiy Stenchikov) - January 11 - 12 


WY (fe lal mKOMUlaleloissir-lale moll |aarc lic mel al-lale(omicolaanNaoiclmsrol-lalali(e 
perspective? Join Dr. Georgiy Stenchikov for our two 
afternoon seminar ‘The Real Science behind Climate 

Gi atelalo(cmmcay- lhe lal alemialeciaarclile)alelemlaba<lale(e(eaame lac WaGoen 
climate experts sharing their knowledge with lectures and 
interactive sessions on climate research, climate prediction 
re] alOmsiulsirellarele)| NAVA 


PAWeolUr-\ col k- mre) m elf-lVal mex (c-l Ate Ne\Vrclalec=-ala 
alelaarslamalqrs\adam-\aremel(oyie(=)me)colel(Ulond(olaMavaing 
e(-Yo} im gl laleial=)@ mem Je laret=\VAuer-lalets laa iy 

Join Prof. Geoff Fincher as he looks at recent advances 
amalelaatclamalcrelisamlalem e)(o)a0(-1m e)celolU(oii(e)amsalcelule]|am.0)s.a0)@ 


plant cell walls, leading to applications beyond human 
aleyolidalelarem o)(e)a0(o1m ©)ceolU(ollleamlamnalcmaulaulacy 


Sustainability at KAUST (with Amr Atiah, 
Mi relatcve(=1mi ce) m@]el-ie-lilolarm me lecirellatcle) | Ciaye 
ONO 3 Dem i Coyalet-\Var-lalet-lavae ks. 


Join KAUST manager for Operations & Sustainability Amr 
Atiah as he describes the strong link between KAUST and 


Sustainability, the LEED Certification for Academic Campus, 


the Sustainability Committee and various Sustainability 
Nalidtcla\icrsmaalol male \WiomOloiclamlaaleliciaal=alkoomlamelelmecolaalaalelaliays 


Fresh water or fresh ideas? The move toward 
sustainable practices in world food and 
agriculture (with Ryan Lefers) - January 17 - 19 


Center for Desert Agriculture and Water Desalination and 
ReUse Center, KAUST 


This three-day workshop kicks off our Future of Food’ day. 
During the workshop, participants will evaluate the current 
State of agricultural fresh water and resource use at 

gale lad] @)komole)ialicm|amsalcue|(e)el-lmxelelom-jele)e)\aelaremerolalsielaalelacela 
chain, then discuss new, alternative technologies for food 
production that have the potential to significantly reduce 
the freshwater and resource footprint of world agriculture. 


The Algae House Project (with Stefan 
Hindersin) - Wednesday, January 20 

Dr. Stefan Hindersin will introduce the world's first Algae 
House, where Microalgae Is integrated Into a building 


as a way to create production of sustainable microalgal 
e)(e)aatelsisy 


KAUST Catalysis Center discusses energy 
Varo =a dl colalaat-Jalmerarclik-lale(--MAsidemecV40lalice) 
Takanabe, Wei Xu, Jean Basset, Kuo Weil 
Huang, Valerio D’Elia and Paul Lucchese) - 

A Balelscvet-\auer-lalet- lavas 

Join international, KAUST and in-Kingdom speakers for 


a discussion on the current energy environment and the 
challenges facing researchers today. 


For registration and more details on these and many other 
events, visit wep.acadox.com 


To stay in touch with WEP 2016, like our Facebook page: 
WAV AWA (0X51 01010) Cex) aaVAqlala(elalaaiclairelicolUlcis 


If you have questions related to WEP 2016, please contact 
dal RO (XoRe)m =i alaceralaaialmrcl 


contactwep@kaust.edu.sa. @ 








Solar Future 2015 
Symposium 


By Meres J. Weche 





KAUST welcomed a prestigious group of local and 
international solar energy sector experts from academia 
and industry to the University’s Solar Future 2015 
Symposium on November 7-11, 2015. The event focused 
on the most recent results in the field of solar energy 
conversion (photovoltaics). Representatives came 

from national laboratories, government institutions and 
universities. The three-and-half-day symposium featured 
keynote presentations, plenary talks and poster sessions. 
The event was organized by the KAUST Solar and 
Photovoltaics Engineering Research Center (SPERC), with 
the support of the KAUST Office of Soonsored Research 
and the KAUST Industry Engagement Office. 


Emerging solar energy technologies 


Solar Future 2015 innovated from the previous series 

of symposia by delving into both emerging and mature 
technologies paving the way towards the future of 

solar energy at high efficiency and low cost. As Anmed 

O. Al Knhowaiter, Saudi Aramco's chief technology 

officer, mentioned in his keynote address, the cost of 
photovoltaics (PV) has gone down in recent years and Is In 
many ways competitive with energy market prices even in 
the Kingdom. 


“We've achieved a lot, but we've got a long way to go 

as well, “ he said. The challenge is to find ways to “scale 
up the industry as quickly as possible, maintaining the 
momentum we've had over the last five years while 
ensuring the sustainability of growth,” he noted. The key is 
essentially to make solar energy much more competitive 
and scalable. 


AS part of his talk, KAUST Professor Aram Amassian from 
the University’s Organic Electronics & Photovoltaics Group 
explored interesting applications opening up within the 
context of thin-film photovoltaics. One of the key aspects 
of the materials related to the latter is that they can be 
solution manufactured and solution printed. “W/e should 
be thinking about the science knowledge-base to build a 
mature industry around solution printing,” said Amassian. 


While Amassian’s group at KAUST looks at solution 
manufacturing from a materials-agnostic perspective, he 
focused his address at the Solar Future symposium on 
organics. ‘There are really interesting challenges there 
as well as a lot of interesting science,” he pointed out. 
Being able to manufacture the type of solution that could 
be applied to large areas with high throughput could 
dramatically reduce the cost of PV. 


When we think about solar cells, the emphasis shouldn't 
be only on the absorbing material; it's also about the whole 
electron collecting or electron collecting layers (or electron 
transporting layers). “That has to be part of the equation for 
making a really efficient all-solution manufacturing solar 
cell,” Amassian explained. It doesn't really matter what the 
Ink is; It could be quantum dots, molecules or polymers. 


This ink formulation has to be delivered somehow onto a 
substrate. The method typically used in the laboratory is 
spin coating. Amassian, however, Is interested in moving 
to something that is more large-area compatible, like flat 
substrates or a spray coating method that can be applied 
to more complicated substrates. Eventually this would be 
done on a large scale. 
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‘It's about bringing two worlds together,” said Amassian. 
“These are the world of ink-based manufacturing and 
solution processing and the world of surface science and 
vacuum-based sort of thin-film science where there's a lot 
of maturity.” 


Organics advances in a silicon world 


Focusing on organic photovoltaic cells (OPV), Professor 
Karl Leo from Technische Universitat Dresden and former 
director of SPERC at KAUST gave a talk on the current 
progress and future outlook for organic solar cells. Leo 

is also the founder of Heliatek, the current world record 
holder for organic solar cell eficiency at 12%. He said It’s 
surprising and also disappointing that this record still 
stands after three years. “| think we would need further 
progress to achieve a broad application,’ he said. 


‘It's really clear that the benchmark for photovoltaics Is 
silicon,” Leo clarified. Where, then, is the place for power 
applications on organics? In order to be suitable for power 
applications, “organics should reach module efficiency of 
more than 50%, and the cost must be significantly lower 
than what silicon can offer,” he noted. Leo believes that this 
will happen in the longer-term future, but, in the meantime, 
Short-term applications have begun to be implemented 
with building integrations. 


Heliatek has recently implemented a pilot project in 
Singapore in the form of flexible panels for a walkway 
with an average cell efficiency of 7%. “Those numbers are 
not really sufficient, but the roadmap Is very clear that in 
the near future they'll be around 10%, and in 20 years Is 
when the broad market penetration will be possible,” said 
Leo. The key commercial advantage of the panels is that 
they can also be made in virtually any color. For building 
integrations, architects love the colors blue, green and 
black. “Don't come to an architect with brown, pink or 
reddish colors,” he said. 


KAUST research recognized 


Professor Jean-Luc Bredas, director of the SPERC, 

spoke at the symposium about how the performance of 
organic photovoltaic devices strongly depends on the 
intermolecular arrangements at the donor/fullerene 
interfaces. SPERC seeks to strengthen its current core 
competencies in emerging technologies—organics and 
hybrids, quantum dots and perovskites—and to enter the 
more established crystalline silicon and inorganic thin film 
technologies. 


Bredas has been conducting groundbreaking theoretical 
research into new organic materials that can be exploited 
for novel generations of devices based on organics used 
as semiconductors. Such devices include light-emitting 
diodes for displays, field-effect transistors and organic 
solar cells. 


Bredas has received the American Chemical Society's ACS 
Award in the Chemistry of Materials. He will be honored 

at the awards ceremony to be held on March 15, 2016 In 
conjunction with the 253rd ACS National Meeting in San 
Diego, California, U.S .e 
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1. Jean-Luc Bredas, distinguished professor and director of the 
Solar and Photovoltaics Engineering Research Center in the 
Physical Science and Engineering Division, delivers a keynote 


lecture during the 2015 Solar Future Symposium on November 9, 


2015. By Andrea BachofenEcht. 
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program: adventures 
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By Caitlin Clark 


The KAUST Visiting Student Research Program (VSRP) began 

in February 2014, and since then has attracted over 210 visiting 
research interns from all over the world to the University to expe- 
rience the unique research environment KAUST offers. At KAUST, 
VSRP interns engage with world-class faculty, use top-notch 
research facilities and work in a truly international environment. 


VSRP recruits highly motivated students in their baccalaureate 
or post-baccalaureate studies to carry out research with KAUST 
faculty members in specific research areas. Most interns stay at 
KAUST for between three and six months, but are encouraged to 
consider the University for further studies, including pursuing a 
KAUST master’s degree or Ph.D. program, as many do. 


The research intern experience 


Mariana Prazeres 


Mariana Prazeres completed her undergraduate degree in ap- 
plied mathematics and computation at the University of Lisbon, 
Instituto Superior Tecnico in Portugal. Although she Is from Lis- 
bon, she was keen to experience a new country and different cul- 
ture, as she had only lived in Portugal before coming to KAUST. 


She applied to the VSRP program because her VSRP advisor Di- 

ogo Gomes, KAUST associate professor of applied mathematics 
and computational science, had previously worked at her univer- 
sity in Portugal. 


Mariana’s VSRP research focused on using the Hamilton Jacobi 
equation to minimize periodic functions. She is currently a mas- 
ter's degree student at KAUST, and is now studying mean field 

games under the supervision of Gomes. 


‘| decided to continue my studies in applied mathematics, and 
specifically partial differential equations, because of my experi- 
ence in the VSRP program,” she said. “Before attending the pro- 
gram, | had little knowledge of what partial differential equations 
were, but | knew | enjoyed analysis, and | thought it was a good 
idea to conduct four months of research on the topic.’ 


Mariana feels that it her VSRP experience was essential to her 
education and to her future career pathway. “It was good to have 
research experience before beginning my master's degree to 
ensure this was something | wanted to do in the future,” she 
noted. “The research experience itself gave me the chance to 
learn many new tools in mathematics that have given me a much 
deeper understanding of my field.” 
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Her experience in Saudi Arabia has also impacted her desire to 
have an international career. “After | finish my studies - which | 
hope also will include a Ph.D. - | would like to continue my multi- 
cultural experience and work in different countries,” she said. “My 
time at KAUST has been an enriching and challenging experience 
in research with a strong multicultural background.” 


Renyuan Li 


Renyuan Li was the first accepted research intern to the VSRP 
program. Hailing from China's Inner Mongolia Autonomous 
Region, he completed his bachelor's degree in engineering at 
Beijing University of Chemical Technology (BUCT) in 2014. 


During his undergraduate studies, he focused on material 
science engineering “because of the rise of nanomaterials,” he 
explained. “The concept of nanomaterials filled my middle school 
and high school life, and | realized | wanted to learn about it in- 
depth.” 


At KAUST, Li was supervised by Associate Professor of Environ- 
mental Science and Engineering Peng Wang. “The VSRP program 
was exceptional,” said Li. “| was told: KAUST is amazing — just 
take a trip there to discover it and work with outstanding faculty 
and staff? This is why | chose to apply to the program.’ 


Li focused on studying the design of nanomaterials for environ- 
mental protection and pollutant remediation during his time as 
a VSRP student. Under the supervision of Wang, he examined 
these materials in the context of microfluidics technology, clean 
energy generation and catalyst and solar-assisted materials for 
environmental protection. 


"My experience in the VSRP program was very important and 
highly valuable,” Li said. “It certainly benefitted my education. Af- 
ter finishing the program, | was well-trained as a good researcher, 
and | mastered several critical skills, including how to use the 
University's research facilities. For me, the program was colorful, 
meaningful and unforgettable.” 


Li is currently a Ph.D. student working in Wang's Environmental 
Nanotechnology Lab. He plans to continue in academia after he 
finishes his Ph.D. to further pursue his interests and passions tn his 
field. 


Melissa Pappas 


Melissa Pappas came to KAUST from Eckerd College in St. 
Petersburg, Florida, U.S., but was born and raised in Arizona, and 
longed to escape her desert home to study marine biology. lron- 


ically, after finishing her bachelor’s degree in marine science 
and biology, she came back to the desert - but this time the 
desert of Saudi Arabia - to progress in the field she loves. 


“During my undergraduate degree, | found | wanted to con- 
tinue studying coral reefs, which brought me to Saudi Arabia. | 
see the ocean as the most undiscovered yet tangible environ- 
ment on Earth. The ocean connects human society, and only 
through studying the ocean will we solve the very relevant 
issue of climate change,’ she said. 


Melissa's VSRP supervisor was KAUST Associate Professor of 
Marine Science Michael Berumen. Through the Reef Ecolo- 
gy Lab in the University’s Red Sea Research Center, Pappas 
worked with Berumen to design her own research project 
examining species of giant clams living in the Red Sea. She 
also studied the clams’ symbiotic algae and microbial com- 
munities. 


“This research could give us insight into bleaching tolerances 
for giant clams, and if their symbiotic algae play an important 
role in these tolerances,” she explained. “Giant clams also have 
a limited range, and not many have been studied in the Red 
Sea or in general. It is important to determine the diversity of 
the clams here.’ 


Pappas notes that her VSRP experience has been essential 

to her education. “If | had not come to KAUST, | would still 

be struggling to decide what | wanted to study in graduate 
school,” she said. “Now | have a specific topic of interest and 
useful experience doing that research. VSRP has taken me 

out of my comfort zone and showed me what it is like to be a 
scientist, truly directing my passion for marine science in a way 
that will affect the rest of my professional life.” 


For the next step in her educational career, Pappas plans to 
apply to KAUST for a master's degree beginning in September 
2016. “My research interests necessitate the accessibility of 
the Red Sea, and | would like to come back just to work in the 
KAUST labs,” Pappas said.e 


1. The VSRP interns stand at the entrance to Al-Balad while visiting 
Jeddah’s historic old district. Photo courtesy of VSRP program. 
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King Abdullah 
Monument dedication 


The King Abdullah Monument was officially dedicat- 
ed on Dec. 18 prior to Commencement with H. E. Ali 

|. Al-Naimi, chairman of the Board of Trustees, cut- 
ting the ribbon in the presence of Board of Trustees 
members, honored guests and University administra- 
tors. KAUST President Jean-Lou Chameau welcomed 
the guests to the ceremony, and Nadhmi Al-Nasr, 
KAUST executive vice president, Administration and 
Finance, explained the importance and symbolism 

of the monument and escorted the group through a 
gallery of photos featuring King Abdullah at KAUST.e 


1. H.E. Ali |. Al-Naimi, chairman of the KAUST Board of Trustees, cuts 
the ribbon dedicating the King Abdullah Monument surrounded by 
KAUST President Jean-Lou Chameau, Board of Trustee members, 
honored guests and Nadhmi Al-Nasr, KAUST executive vice president 
of Administration and Finance 


2. Nadhmi Al-Nasr, H.E. Khalid Al-Falih, minister of health and a KAUST 
Board of Trustees member, and H.E.Ali I. Al-Naimi pose next to a 
photograph of King Abdullah and themselves taken at the University’s 
inauguration in September 200g. The photograph is part of the gallery 
of photos of King Abdullah at the monument. 
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KAUST receives | 
Gates Foundation 
grant for parasitic 

weed researcn 





The Bill & Melinda Gates Foundation has approved funding of 
$1.5 million for KAUST to conduct scientific research towards 
eradicating a destructive parasitic weed in croplands through- 
out sub-Saharan African countries. 


Commonly known as “witchweed,” the Striga hermonthica 
weed destroys millions of hectares of crops in sub-Saharan 
Africa every year by siphoning off valuable water and nutri- 
ents. Considered one of the hardest parasitic plants to control, 
Striga infestation devastates much-needed cereal yields, 
depriving rural families across the region of much of their 
livelinood. Solutions for eradicating and combating Striga are 
greatly needed, particularly for pearl millet. 


Associate Professor of Bioscience Salim Al-Babili, who is lead- 
ing this effort at KAUST, explained: “Pearl millet is the staple 


food crop for millions of rural families in semi-arid regions of Building on his expertise gained from his work on golden rice, 
Africa, Asia and the Middle East. Striga can destroy an entire Al-Babili is teaming up with institutions in Burkina Faso, Japan 
year's cereal yield, causing billions of dollars in losses every and the Netherlands to shed light on the biological com- 
year. Additionally, Striga is becoming more severe due to pounds in pearl millet involved in the infestation and to iden- 
climate change conditions. This project aims to provide life- tify low-cost methods for reducing and eventually eliminating 
saving Striga control methods to enhance food security in the Striga seed banks in infested sols. 


region and potentially in other parts of the world.’ 
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Hassan Al-Damluji, head of Middle East relations at 
the Bill & Melinda Gates Foundation, commented: 
“Our generation faces an unprecedented global 
challenge of feeding nine billion by 2050, and we 
see Africa's farmers as one of the key solutions 

to this problem. However, when seven out of 10 
people living in sub-Saharan Africa are farmers, It’s 
clear that they will require more support to ad- 
dress issues like Striga infestations in order to not 
only increase productivity, but also to grow more 
nutritious food for their families and communities. 
Investing in Africa's farmers requires strong global 
partnerships, and this is why we are very pleased 
to collaborate with KAUST, an institution ranking 
among the world's leading universities in the fields 
of agricultural and biological science. Through this 
partnership, we look forward to supporting Stri- 
ga-prone areas of sub-Saharan Africa and enabling 
Africa to be able to feed itself—and help feed the 
world—within a generation.’ e 


1. Postdoctoral fellow Mohamed Ewis (left) discusses his 
research with Bill Gates at KAUST. 


2. Associate Professor of Bioscience Salim Al-Babili leads the 
KAUST team that is researching ways to control witchweed in 


Sub-Saharan Africa. 
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The KAUST Saudi Arabia Alumni Chapter held its first-ever reun- 
ion to welcome back alumni living and working in the Kingdom on 
Friday, November 27, 2015. Attendees from KAUST and throughout 
the Kingdom participated in the unique celebration, which featured 
seminars on networking, a women’s alumni gathering, a reunion for 
members of the class of 2010 and other recreational activities. 


The event culminated in a dinner hosted by James Calvin, KAUST 
vice president for Academic Affairs, and the KSA alumni chapter 
officers Justine Mink (M.S. 2010/Ph.D. 2013), Damian San Roman 
(M.S. 2010/Ph.D. 2014), Ernesto Sandoval (M.S. 2010), Yasmeen Najm 
(M.S. 2013), Mariam Awlia (M.S. 2013), Jose Tavares (M.S. 2010) and 
Mohannad Abdelaziz (M.S. 2011). 


The events afternoon seminar kicked off with a panel discussion 
during which alumni shared their work-related experiences from dif- 
ferent corners of the Kingdom. The panel discussion was followed 
by a talk about living a life of impact by Hanin Alzubaidy (M.S. 2011, 
Chemical and Biological Engineering). The afternoon also included 
a discussion about volunteer opportunities in the Kingdom led by 
Saudi Initiatives and an improv workshop. 


During his speech at the dinner reception, Calvin mentioned that 
KAUST alumni have an important role in building the University’s 
global reputation. In her speech, Mink, president of the Saudi Arabia 
Alumni Chapter, highlighted the Joy of meeting old colleagues at 
new stages in their lives. She emphasized the importance of alumni 
staying connected with each other and with KAUST and asked 
alumni to think about how to give back to a region that has provid- 
ed them with so many opportunities. 


After the dinner, Saudi Arabia Alumni Chapter officers announced 
that in January 2016, new chapter officers will be selected. All 
KAUST alumni residing in Saudi Arabia are eligible to be nominated. 


Nearly 250 guests joined the activities throughout the day. Guests 
included close to 50 alumni from outside of KAUST who arrived 
mainly from the Eastern Province and 130 alumni working or study- 
ing on the University’s campus. e 
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1. Professor James Calvin, vice president for Academic Affairs, soeaks to KAUST 
alumni on Friday, November 27 in the University Library. 
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On November 1-3, 2015, KAUST hosted the 2015 Arabian Tech 
Tour, the first regional version of the international event for leading 
venture capitalists, high-tech entrepreneurs and industry and 
government influencers. 


“We live in a world where things are happening in a much more 
chaotic and non-linear way,’ said KAUST President Jean-Lou 
Chameau. ‘It is common to see universities, corporations, startup 
companies, investors and public organizations interact around 
Innovation and economic development.” 


The event Is part of ongoing efforts by the University's Innovation 
Fund to support high-tech startups in the Kingdom and introduce 
them to local and international investors, as well as to encourage 
top-quality emerging companies from around the globe to establish 
their activities in Saudi Arabia. 


“We provide an environment at KAUST where people can pursue 
a good mix of curiosity and more goal- and mission-oriented 
research,” said Chameau. “We see ourselves as playing a major 
role in fostering Innovation and economic development within the 
Kingdom and around us with different partners.” 


In addition to supporting startups and entrepreneurs through its 
incubation and acceleration programs, KAUST is an active investor 
in startups and early-stage technology companies through the 
Innovation Fund. 


The fund makes venture capital investments from seed to early- 
Stage In promising technology companies in Saudi Arabia and 
becomes a long-term partner, providing strategic guidance and 
operational support. 


“Our mission at KAUST is to work with others to be a catalyst for 
innovation, economic development and social prosperity in the 
Kingdom. We want to create high-value Jobs in the Kingdom and 
ideally fill those with some of our graduates,” said Tristan Walker, 
deputy vice president of Innovation & Economic Development 

at KAUST. “We aim to attract knowledge-based industries to the 
Kingdom to partner with us, collaborate with our startups and help 
catalyze the economy.” 


This year's Tech Tour attracted talent from across the region and 
included entrepreneurs from a variety of fast-growing sectors such 
as renewable energy, clean tech and digital health. Fifty early-stage 
companies from 15 different countries were selected to present 
their pitches to over 100 representatives from global investment 
and venture capital firms and corporate venture organizations. Total 
assets under management of attending investors are estimated at 
around $10 billion. 


“Sponsoring these kinds of events that allow high-profile 
entrepreneurs to pitch to international and local VCs Is strategic 

for us, Said Nicola Bettio, head of the KAUST Innovation Fund and 
president of the Tour's Selection Committee. “KAUST is very excited 
to host Tech Tour and to contribute to the growth of the venture 
capital ecosystem in the Kingdom.” e 


1. Tristan Walker, deputy vice president, Innovation and Economic Development. 


2. KAUST President Jean-Lou Chameau 
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My University 





Frederico Silva joined KAUST from Greenville, 
South Carolina in the U.S., where he worked for 
12 years In an engineering institute. Originally 
from Sao Paulo, Brazil, Silva was responsible 
for starting the international admissions offices 
at two different institutes, and this experience 
served him well for his current position as an 


enrollment specialist in Saudi Initiatives. 


Silva was drawn to KAUST because he heard about it 
frequently at his previous employer. “The more | learned about KAUST, 
the more my respect and admiration for the University and its mission 
grew,’ he said. “Also, the Middle East has always been my favorite 
place to travel to. Having the opportunity to join a world-impacting 
institution while living in my favorite part of the world brought personal 


and career goals together.’ 


At KAUST, Silva is able to fulfill his passion for international education. 
“While many universities infuse small international components 
throughout their overall portfolio, the DNA of KAUST is truly 
international. No other university can say the same,’ he said.e 
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This month's submission 
comes from Alison Rankin, 

a project coordinator in the 
University’s Physical Science 
and Engineering Division. In 
October 2015, Rankin traveled 
the overland route connecting 
Lhasa, the administrative 
capital of the Tibet Autonomous 
Region, with Mount Everest's 
North Base Camp in Tibet. 


“Tibet is a place | have always 
been fascinated by, and as 

| traveled to Base Camp, | 
experienced one of the most 
beautiful land routes on the 
planet,” she said. 


The route covers 900 kilometers 
(560 miles) and took Rankin 

from Lhasa across pristine high- 
altitude lakes, rivers, glaciers and 
farming valleys and through the 
Himalayas to Everest Base Camp. 


“At around 5,200 meters above 
sea level, Base Camp offers 
amazing sweeping views of the 
world's highest peak,” noted 
Rankin. “Everest’s summit 
Soaring at 8,848 meters above 
sea level seemed tantalizingly 
close to me in the crisp, pure 
blue sky.” 


While at Base Camp, Rankin 
found the natural beauty of 
Everest unrivaled. “| feel very 
privileged to have come up 
close and personal with the 
‘Roof of the World,” she said. e 











